Three new sesterterpenes (1-3), and one new diterpene (4) were isolated from the aerial parts of Salvia aethiopis L. (Lamiaceae), together with two known sesterterpenes, and four diterpenes. Their structural elucidation was accomplished by extensive spectroscopic methods including 1D ( 1 H, 13 C, 13 C DEPT, TOCSY, NOESY) and 2D NMR experiments (DQF-COSY, HSQC, HMBC, ROESY), as well as ESIMS and chemical analysis.
The aim of our work was to carry out a phytochemical investigation of the aerial parts of S. aethiopis L., a species occurring in southern Europe, and herein we report the structural characterization of four new terpenoids (1-4, Figure 1 ) from the chloroform extract of the title plant, on the basis of extensive spectroscopic and spectrometric analysis, including 2D NMR and ESIMS spectra. Two known sesterterpenes, and four diterpenes were also isolated and characterized as 3-epi-salviaethiopisolide [7] , salviaethiopisolide [7] , 13-epi-manoyloxide-18-oic acid [8] , 3-hydroxy-ambreinolide [9] , ambreinolide [10] , and 3-α-hydroxy-norambreinolide [7] , respectively, by comparison of their spectroscopic data with those reported in the literature. was observed at δ 6.24 (1H, s). DQF-COSY and 1D-TOCSY measurements showed a relationship between H-3-H-1, H-5-H-7, H-9-H-12, H-14-H-15. A singlet at δ 2.06 was consistent with the presence of a methyl group at C-17 and this was supported by a HMBC experiment correlation between Me-20 (δ 2.06), C-17 (150. (Table 1) , typical of an E double bond. The remaining part of the molecule, as inferred by the molecular formula and inspection of 13 C and 13 C DEPT NMR spectra, had to be composed of only sp 3 hybridized carbon atoms (five methyls, six methylenes, three methynes, four quaternary carbons) and must be a tricycle. The elucidation of the whole basic carbon skeleton from the above subunits was achieved on the basis of a series of HSQC and HMBC correlations, which also allowed the assignments of the resonance in the 13 C NMR spectrum to the pertinent carbon. The βorientation of the hydroxyl group at C-3 was derived from the coupling constant values of the H-3 axial at δ 3.45 (1H, dd, J = 11.7 and 4.2 Hz). The relative stereochemistry at C-5, C-8, C-9, C-10, and C-13 was established by taking into account the J values of H-5 and H-9 (Table 1) , and their axial orientation was indicated by a 1D NOESY experiment showing cross peaks between H-9 and H-5, Me-25 and Me-21, and Me-22. These data pointed to a trans-anti-trans nature for the tricyclic moiety. This conclusion was confirmed by the chemical shift of the carbon atoms of rings A, B, and C which matched well with those of related sesterterpenes [6] . Thus, compound 1 was established as 3β-hydroxymanoyloxide-14(E),17dien-16-oxo-19-oic acid.
The positive HR ESIMS of compound 2 showed a single ion peak at m/z 403.2749 (C 25 H 38 O 4 ). Analysis of the HSQC and COSY experiments indicated the presence of the same partial structure in the side chain moiety as that of 1, but showed that rings A and B were different. Analysis of DQF-COSY and . The NMR data of 3 were very similar to those of 2, suggesting the same skeleton. The NMR spectra contained one less methyl singlet and one more carboxylic group (δ C 182.0), than those of 2, suggesting that in 3 one methyl was replaced by a carboxylic group. The 13 C NMR chemical shifts of C-3, C-4, C-5, and C-24 were indicative of the presence of a C-23 carboxylic function in compound 3. Consequently, the new compound 3 was formulated as hydroxymanoyloxide-14,17-dien-16-oxo-19,23-dioic acid.
Compound 4 had a molecular weight of 324.2286 and a molecular formula of C 19 H 32 O 4 derived from HR ESIMS and 13 C NMR analyses. Comparison of the NMR data of 4 with those of 18-hydroxy-13-epimanoyloxide indicated that 4 is a manoyl oxide derivative [11] . In particular, protons and carbons due to rings A, B, and C resonated at almost the same frequencies as the corresponding signals in 18-hydroxy-13-epi-manoyl oxide, while the side chain NMR signals were observed at different positions. The major difference in the NMR spectra of 4 ( Table 1 and 2) in respect to those of 18hydroxy-13-epi-malonyloxide was the absence of the signals for the -CH=CH 2 group and the presence of a signal for a -COOH group. These data, together with mass spectral analysis were consistent with 4 being 15-nor-18-hydroxy-13-epi-manoyloxide-14-oic acid.
Experimental

General experimental procedures:
Optical rotations were measured on a Perkin-Elmer 241 polarimeter equipped with a sodium lamp (589 nm) and a 1 dm microcell. All the 2D NMR spectra were acquired in CD 3 OD in the phase-sensitive mode with the transmitter set at the solvent resonance and TPPI (Time Proportional Phase Increment) used to achieve frequency discrimination in the ω 1 dimension. Standard pulse sequence and phase cycling were used for DQF-COSY, TOCSY, HSQC, HMBC, NOESY and ROESY experiments. The NMR data were processed on a Silicon Graphic Indigo2 Workstation using UXNMR software. Column chromatography was performed over silica gel (63-200 μm, Merck, Darmstadt, Germany); high resolution mass spectra were acquired on a Q-Tof Premier instrument (Waters, Milford, MA), equipped with a nanospray ion source; to achieve high accuracy mass measurements, both external and internal calibrations of the spectrometer were performed using either quercetin (molecular mass 302.0427) or amentoflavone (molecular mass 538.0900) as standards. HPLC separations were conducted on a Waters 590 system equipped with a Waters R401 refractive index detector, and with a Waters μ-Bondapak C 18 column (Waters, Milford, MA). TLC was performed on precoated Kieselgel 60 F 254 plates (Merck, Darmstadt, Germany); compounds were detected by Ce(SO 4 ) 2 /H 2 SO 4 (Sigma-Aldrich, Milano, Italy) solution.
Plant material:
The aerial parts of Salvia aethiopis L. were obtained from plants cultivated in a greenhouse at Istituto di Genetica Vegetale, CNR, Portici, Napoli. The seeds were purchased from B&T World Seeds, Paguignan, 34210, Olonzac, France.
Extraction and isolation:
The dried aerial parts of S. aethiopis (150 g) were finely powdered and exhaustively extracted with n-hexane and chloroform by maceration at room temperature. The CHCl 3 extract (3.5 g) was subjected to column chromatography using silica gel and eluting with CH 2 Cl 2 followed by increasing concentrations of CHCl 3 (between 10% and 100%), and by increasing concentrations of MeOH in CHCl 3 (between 1% and 50% 
